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An 8-month-old full-term infant presented with right hand
weakness and head tilt to the right, observed for the first time
at the age of 5 months, with gradual progression during the
next 2.5 months. Psychomotor development was within
normal limits. Results of a physical examination revealed
partial hemiparesis in the right upper and lower extremities
associated with enhanced deep tendon reflexes and Babinski
reflex on the right. No sensory deficit was identified. Find-
ings also included right-sided facial weakness, left ptosis,
and abnormal extraocular movements. Head circumference
was appropriate to the age, and anterior fontanelle was open
and normotensive. Laboratory test results were essentially
unchanged, and the blood culture showed no growth of
pathogens. Computed tomography (CT) of the head was then
ordered (Figure 1), followed by magnetic resonance (MR)
imaging (Figure 2).
Diagnosis
Atypical central neurocytoma of the thalamus and
midbrain, with Ki-67 positive nuclei >5%.
Discussion
Central neurocytomas represent rare tumours of the central
nervous system, which accounts for 0.25%e0.5% of all
intracranial neoplasms [1]. They typically affect young adults
equally of both sexes, with the peak age in the third decade ofKey Words: Neurocytoma; Extraventricular; Thalamic; Midbrain.
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neurocytomas are composed of small uniform round cells with
high neuronal differentiation [4,6]. According to the World
Health Organization (WHO), central neurocytomas are grade
II benign neoplasms, usually with favorable prognosis after
complete surgical excision [2,4]. In most cases, neurocytomas
occupy supratentorial ventricles, with right-sidedFigure 1. Computed tomographic (CT) image. Postcontrast axial image
depicts a noncalcified hypodense lesion in the left thalamus and midbrain
(straight arrow), associated with mass effect on the third ventricle and
resultant obstructive hydrocephalus. Smooth peripheral enhancement of the
lesion is also identified (curved arrows).
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Figure 2. Magnetic resonance images. (A) Axial T2-weighted image, revealing an expansile heterogeneous hyperintense lesion, occupying the left thalamus,
cerebral peduncle, and tectum (arrows). No surrounding oedema is seen. (B, C) Postcontrast axial fluid attenuation inversion recovery (FLAIR) and coronal T1-
weighted images, demonstrating intense peripheral enhancement of the lesion (curved arrows). (D) Gradient echo image, showing susceptibility artifacts within
the mass (arrows).
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often attaching to the septum pellucidum, ventricular walls, or
fornix [2,4,6]. Secondary obstructive hydrocephalus deter-
mines the clinical manifestation, including headache, nausea,
vomiting, and papilloedema [4,6].
Extraventricular neurocytomas are far more infrequent and
remainedWHO unclassified until 2007 [5]. Frontal and parietal
lobes represent the predominant location, followed byother rare
sites, including cerebellum, brainstem, thalamus, amygdala,
pineal gland, retina, and spinal cord [2e6]. Extraventricular
neurocytomas exhibit awidermorphologic spectrumand higher
incidence of ganglion cell differentiation compared with their
intraventricular analogue [2,4,5]. A limited number of cases
have been reported in the pediatric population [2,3].Atypical neurocytoma designates a histopathologic
subtype of the tumour, associated with necrosis, vascular
proliferation, and elevated mitotic activity linked with a high
level of Ki-67 antigen, which is of distinct prognostic
importance in central neurocytomas [2,4]. High rates of
recurrence and progression after surgery are common.
Imaging findings include well-defined lobulated mass lesion
of mixed solid and cystic architecture. The solid component
of the lesion is usually isodense or slightly hyperattenuated
on CT and shows variable signal intensity on MR sequences
but more often appears isointense to the grey matter on
T1-weighted (T1W) images, and iso- to hyperintense on
T2-weighted (T2W) images with pronounced contrast
enhancement [3,5]. Punctate calcifications and hemorrhage
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tumoural oedema is inconsistent [5]. MR spectroscopy
typically demonstrates an elevated peak of choline and
decreased peaks of creatine and N-acetylaspartate, in addi-
tion to a characteristic peak at 3.55 ppm, which is likely
attributed to inositol or glycine [1,2,4,6].
The pathologic process, occurring exclusively in the
thalamus and midbrain, is rare in children. Possible differ-
ential diagnosis includes brainstem glioma, primitive neu-
roectodermal tumour (PNET), ganglioglioma, and abscess.
Brainstem gliomas are the most common type of
brainstem neoplasms in children. However, only 10% of all
brain stem tumours originate primarily within the midbrain
[7]. On histopathologic examination, brainstem gliomas
range from WHO grade 1e4. Unlike pontine gliomas,
midbrain lesions tend to have a more benign course [7].
The typical MR imaging appearance of a brainstem glioma
is an expansile, infiltrative process of low-to-intermediate
signal intensity on T1W images and high signal intensity
on T2W images, with or without contrast enhancement
according to the histologic grade of the tumour. Mesence-
phalic gliomas have a propensity to occur in the tectal part
of the midbrain; this is particularly true for focal gliomas,
although diffuse and exophytic tumours have also been
described [7].
PNETaremalignant neural crest tumours that usually occur
in children younger than 10 years old. They account for about
25% of all pediatric central nervous system neoplasms [8].
Medulloblastoma represents an example of PNET in the
posterior fossa, arising from the cerebellar vermis or hemi-
spheres. Supratentorial PNETs are also well known. Rare
brainstem PNETs have been described as intra-axial well-
demarcated lesions, hypointense on T1W images, and iso- to
slightly hyperintense on T2W images [8]. Heterogeneous
contrast enhancement is typical, although PNETs may show
a variable degree of vascularity and thus variable degree of
contrast enhancement [8]. Diffusion restriction of the lesion,
which reflects its high nuclear-to-cytoplasmic ratio, is another
useful finding. Cystic degeneration, hemorrhage, and calcifi-
cations can also be present [5]. MR spectroscopy does notexhibits features specific for PNET, although may help better
delineate the tumour’s boundaries.
Gangliogliomas are often observed in children, usually
originating in either temporal lobe, although cerebellar, brain
stem, and spinal cord tumours can occur. A typical imaging
finding is a cystic mass with a partially calcified mural
nodule [5].
Abscess formation should be of concern to any radiologist
in those instances where the hypoattenuated lesion with
enhancing peripheral rim is identified on CT. MR imaging
usually reveals a fluid lesion surrounded by a hypointense
capsule, which enhances with gadolinium. Diffusion
restriction and vasogenic oedema also favor the diagnosis of
infectious process.
In conclusion, thalamic and midbrain neurocytoma
represents a rare brain tumour in children, with nonspecific
clinical and radiologic features, mimicking brainstem
gliomas. An atypical nature of the tumour reduces chances of
complete recovery, although total surgical resection may be
potentially curative.
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